I really enjoyed reading the manuscript by Reschke et al. "Empirical estimate of the signal content of Holocene temperature proxy records" (cp-2018-154) . It certainly fits the journal Climate of the Past and it is highly relevant for attempts to improve our C1 understanding of proxy records and climates from the Last Glacial to the Holocene. It helps us to better evaluate the uncertainty of proxy records and reconstructions as well as comparing paleo data and model simulations.
There are two major comments, that I think should be addressed. Most other comments may be seen more as suggestions. Let me first shortly summarise the more important of my major points.
Your results and how much we can infer from them strongly hinges on the assumptions you make. You state those clearly and discuss them already. You do this in your discussion section. From my point of view it is necessary that you extend on these discussions already when you present your assumptions. I understand that others may disagree with discussions taking place in the methodssection. Indeed it may be that in a follow up review I say, I was wrong, because the manuscript reads better in this version. However considering this version of the manuscript, the lack of a discussion of your assumptions' appropriateness in the method section clouds the reading.
Major:
1. Section 3.1: Let me extend on my short summary. First, I think your assumptions are reasonable and well stated and do not invalidate your approach. However, they also can invite strong criticisms. You counter these mostly later in the manuscript, but I think you have to show early that you are thinking about this and why the assumptions are appropriate.
A number of questions you should probably deal with early on are, for example: Aren't models thought to be more homogenous than observations? Isn't it unlikely that the proxies really recorded the same 4D-signal? Less important is possibly, whether you can really capture the uncertainty about the signal in the simple estimates you take.
C2
2. Reference to Reschke et al. (particularly page 6, line 2): Please provide some information in the methods section or at least in an appendix on the method (not least since Reschke et al. is not openly accessible).
Minor:
General: Maybe mention your focus on the last 6kyr already in the title or at least in the abstract.
Abstract:
Suggestion: Maybe rethink the abstract to clarify how you proceed (e.g., page 1, line 17 and following). That is, state which simulations you use before mentioning how they influence the results, or don't mention the specific models at all but just highlight the contrasting results.
Suggestion: Mention the use of the correlation structure before discussing its influence.
Introduction:
Page 2, line 9: If I understand your point correctly, this is not only about non-climatic influences but also about climatic influences different from the specific signal we are interested in.
Data:
Page 3, line 12: You possibly should introduce the abbreviation for Methylation of Branched Tetraether -or simply skip mentioning them.
C3
Page 3, line 24: Please discuss, why annual temperature is an appropriate choice.
Page 4, line 3: Are all the mentioned forcing factors really continuously transient in the simulation?
Method:
Page 5, line 8: Can you please provide slightly more information for what this reference is here? I do not directly see how it relates to the sentence.
Page 5, line 13: What do you mean by resampled in this context? Further, could you give more details on your block averaging (e.g., block length).
Suggestion: Page 5, line 16, "For each. . .": I am not sure whether this description gives the reader enough information to redo your analyses. But I am neither sure that it does not. Maybe rethink this.
Page 5, line 20: Please give some more details here on what your reference work describes in this context.
Results:
Suggestion: Page 6, line 25: Would you be willing to discuss how realistic you regard the simulated correlation coefficients, and, possibly, how this may affect the relevance of your SNRs, e.g., if we assume the simulated correlation coefficients are not realistic.
Page 7, line 20: Maybe you should be more explicit in writing about the results for T21k (see also short technical comment below).
